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Lepton Flavor Universality is a simple concept:
The weak interactiobare gauge couplings among leptons are the sahre/ t
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— — Fermi constants and ‘‘new physics”’
Questioning the validity of what phy
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Status nowBtrong hints of problems with varioBslecay
channels and leptons*
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https://arxiv.org/abs/2204.12175

Physics Case 1: Test LFUV at precision of theory

[(7—ev(y))
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ALepton Flavor Universality test iR"” =
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(dominated by PIENU expt.)
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Goal of PIONEER
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This just demands to be tested better! A clean generic way to look
for new physics. Theory vs Experiment in high precision test

Will be Qy far) the most precise test of Lepton Flavor Universality



Physics Case 2: Improve pion beta decay by factor of 3
(note: This is a long term gaalpresenting Phase Il of PIONEER)

Tensions in the first-row CKM unitarity test
Again a ~8 problem (or even more)
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APhysics Caseiggesting they might be related !

Startby assumingunitarity. TheV, ,you get by taklng|vud| 2=1¢ |Vus| 2

Is different for what Is implied by using End Kg
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Is this tension a sign of LFUV ~
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Modifies Fermi constant in muon decay
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Physics Case 3: Exotic physics search:
ExampleHeavy Neutral Lepton Limif8|ONEER propo)al
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Coupling to first lepton generation Coupling to second lepton generation

The Present and Future Status of Heavy Nel#ptons
Abdullahiet al
Contribution to Snowmass

https://arxiv.org/pdf/2203.08039.pdf



